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Because of the superior performance carbon fiber reinforced polymer composites 
(CFRP) are widely used in manufacturing of aircrafts, automobiles and ships, 
chemical engineering, electrical equipment and other fields, and are especially highly 
valued in aviation, ships and nuclear power equipments. However, defects occur in 
composite structures during manufacturing and service of the structures inevitably due 
to impact and other reasons. Besides most of defects occur suddenly without omen, 
which will cause serious consequences. Therefore, nondestructive testing (NDT) of 
CFRP is very important. 
Infrared testing, X-ray testing and ultrasonic testing are the major and effective 
testing techniques for CFRP at present. Eddy current testing (ECT) has many 
advantages. It must be a milestone if the technique is successfully applied to the NDT 
of CFRP. Few studies have been done in such area and there still needs systematic and 
in-depth research to accelerate the application of ECT in composite materials. 
Finite element (FE) simulation is an important technical means for ECT research 
and can guide research and practice of testing. In this thesis, we use the FE method to 
study the ECT of CFRP based on the electromagnetic field theory. 
According to the complex structure and properties of composite materials which 
are different from those of metallic materials, we design test coils, develop a 
three-dimensional FE model, use Fortran language to write computer programs to 
simulate the ECT of CFRP, and obtain induced voltages of coils. 
In this thesis, we use FE simulation to analyze ECT of structure deformation, fiber 
fracture, delamination and the combination of these kinds of defects in CFRP. 
Simulation results show that the ECT technique is promising in testing various kinds 
of defects in CFRP. 
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